The provision and uptake of quality and timely antenatal care (ANC) is an essential element of efforts to improve health outcomes for women and newborn babies. Antenatal consultations assist in early identification and treatment of complications during pregnancy. This study aimed to provide an information on distribution and inequalities in early initiation of ANC in Nepal.
Background:
The provision and uptake of quality and timely antenatal care (ANC) is an essential element of efforts to improve health outcomes for women and newborn babies. Antenatal consultations assist in early identification and treatment of complications during pregnancy. This study aimed to provide an information on distribution and inequalities in early initiation of ANC in Nepal.
Methods:
The distribution and inequalities in the early initiation of ANC were examined using Nepal Demographic and Health Surveys 2011. Bivariate and multivariate logistic regression was used to assess inequalities.
Findings: Overall, 70% of the women had started their first ANC at 4 month or earlier. Among participants who had never attended school, just more than half (52%) received first ANC at 4 months or earlier, while majority of participants (97%) who had received higher education received first ANC at recommended time. Similarly, 89% of those from richest quintile and 48% of those from poorest quintile received first ANC at recommended time. In adjusted analysis, women from richest wealth quintile were significantly more likely to initiate ANC early (AOR: 3.74, 95% CI: 2.31-6.05) compared to the poorest. Similarly, women with higher level education were significantly more likely (AOR: 11.40, 95% CI: 5.05-25.73) to initiate ANC early compared to women who had never attended school. A significantly lower odds of early ANC take up was observed among madhesi other caste (AOR: 0.56, 95% CI: 0.35-0.90) compared to brahmin/ chhetri women. Women whose pregnancy was unwanted were significantly less likely to attend first ANC at 4 months or early (AOR: 0.73, 95% CI: 0.58-0.93) in comparison to women whose pregnancy was wanted.
conclusion: The differences in the recommended timing of initiation of ANC were evident among women with different educational, economic levels, and caste/ethnic groups. Rural women were less likely to have checkups as per guidelines. The findings suggest to a need of interventions to raise female education and improve economic status of households. Targeted interventions suitable to local context and culture are equally important. Increasing access to family planning methods and reduction of unwanted pregnancy can promote early ANC take up. inTrODUcTiOn Antenatal care (ANC) is an important entry point for pregnant women to receive health promotion and preventive information and services including iron supplementation, deworming tablet, tetanus injection, and malaria prophylaxis (1, 2) . Similarly, early entry to ANC helps health workers to provide timely information and services according to the gestational age and health condition. On the contrary, mothers who attend ANC late miss the opportunity to receive health information and interventions such as early detection of HIV, malaria, and anemia prophylaxis, and prevention or management of complications (3) . Several studies have shown that women who started ANC attendance early and attended frequently were more likely to be assisted during childbirth by a skilled attendance compared to those who initiated ANC late and attended only few visits (4, 5) Late or no ANC has been reported to be associated with poor outcomes for mother and fetus such as premature birth, still birth (6), low birth weight (5) , and increased complications during pregnancy and childbirth (7) .
Evidence suggests not knowing the right gestation age at which to start the first ANC visit was most common reason for late attendance (8, 9) . Studies have shown cultural factors (10), quality of care (4), economic factors (11), women's educational status (11) , poor knowledge on timing of first ANC visit (9) , and access to ANC to be determining when a woman starts her ANC checkup. The findings suggest adequate provision of information and counseling concerning early attendance of ANC could have an important role (12) . Community-based intervention involving community volunteers have been found to be effective to promote early and adequate ANC visit (4) .
Government of Nepal (GoN) recommends focused antenatal visits at fourth, sixth, eighth, and ninth months of pregnancy (2) . In Nepal, ANC services are provided as a component of primary health-care services for pregnant women. ANC services are available from all public health facilities in Nepal including from community level primary health-care outreach clinics (PHC-ORC) (2) . Similarly, female community health volunteers (FCHVs) carry-out awareness raising activities and iron, folic acid distribution at the community level. Furthermore, GoN has initiated Aama program (free maternity care and transport incentives to promote four ANC visit and institutional delivery) since 2009 (13).
Although trend of ANC utilization is increasing in Nepal, only half of the pregnant women attend four recommended antenatal visits. However, there is a paucity of data on facilitators and barriers to early initiation of ANC visits in Nepal. This study will provide important information to health policy makers on what influences timing of first ANC visit in Nepal and inequalities.
MaTerials anD MeThODs

Data source and sampling strategy
This study used data from the NDHS 2011, and details of the NDHS methodology, sampling, and detail questionnaires are available in the report (14) . Briefly, the NDHS 2011 used two-stage stratified cluster sampling to select a representative sample of households. The primary objective was to provide national estimates of major indicators related to status of access and utilization of reproductive health care in Nepal. A total of 11,353 households were selected from 289 primary sampling units (194 rural and 95 urban) using probability proportionate to size. An approximate response rate of 99% was reported for households that were occupied. This analysis is based on 4,148 women who had a live birth during 5 years preceding the survey.
Variables Used for analysis
The dependent variable in this analysis was early initiation of ANC. Early initiation of ANC was defined as attending first ANC at 4 months of pregnancy or earlier. This variable was coded "1" if women reported attending at 4 months or earlier and "0" if she did not attend ANC or attended after 4 months. Six explanatory variables studied include: age of the mother, place and ecological region of residence, educational status of women, wealth quintiles, ethnicity, development region and pregnancy wantedness.
Data analysis
To provide population level estimates, reported values were weighted by sample weights. Bivariate and multivariate logistic regression analysis was used to measure the inequalities between the factors and outcome variables using complex survey design, considering clusters, and stratification by urban/rural location. A P value of less than 0.05 was considered to be statistically significant.
ethics
Since the current study was based on data from Nepal Demographic Health Survey 2011, no separate ethical approval was sought. Ethical approvals for NDHS 2011 were obtained from the Nepal Health Research Council ethical review committee.
resUlTs Table 1 shows the timing of the first ANC visit. The table shows that the peak month for the first ANC visit is the third month of pregnancy: nearly one-third (29%) of women attended their first checkup in that month. Over two-third (70%) had their first checkup within the first 4 months. Those residing in Terai districts (71%) were more likely to have received their first ANC checkup in the first four months than those in mountain (58%) ( Table 2 ). The likelihood of having had an ANC checkup in the first 4 months increased with increasing levels of education, from 52% for those who had never attended school to 97% for those with higher level education. People from madhesi other caste (57%) were least likely to have had an ANC checkup in the first 4 months. Uptake by Dalits (61%) and Muslims (62%) was also low. The likelihood of having had an ANC checkup in the first 4 months increased with increasing levels of economic status, from 48% for those who were poorest quintile to 89% for those were highest quintile.
inequalities in early initiation of anc Current analysis showed notable inequalities in early initiation of ANC in Nepal ( Table 3) . Women from the richest wealth quintile were almost four times more likely to initiate ANC at 4 month or earlier (AOR: 3.74, 95% CI: 2.31-6.05). Compared to women had had no education, more than 11 times more like to initiate ANC among women educated at higher level (AOR: 11.40, 95% CI: 5.05-25.73). Compared to brahmin/chhetri, the significantly lower odds was observed among madhesi other caste (AOR: 0.56, 95% CI: 0.35-0.90). Furthermore, women who reside in far-western region were almost twice likelihood of earlier initiation of ANC compared to women resides in eastern regions (AOR: 1.67; 95% CI: 1.13-2.46).
DiscUssiOn
Importance of early and adequate ANC for health and well-being of mothers and children remains undisputed. However, various individual, family level, and contextual factors influence women's utilization of ANC (11) . Current study focused on timing of first ANC and inequalities in early initiation of ANC drawing data from NDHS 2011. This study did not study frequency and quality/content of ANC since a previous study has investigated this issue (15) .
Just two-third women (70%) received first ANC at 4 months or earlier. In other words, nearly one-third pregnant women in Nepal still miss the opportunity to early receive various preventive and health promotion services and detection of pregnancy related complications. Various cultural factors might act as barriers for women to initiate early ANC services. Women in some culture may want to keep their pregnancy secret to avoid harm from other people or spirits (4). Pregnant women might face resistance within the home to go for ANC since a qualitative study conducted in Nepal showed a significant role of mother-inlaws in pregnant women's utilization of ANC (10) . In this context, targeting mother-in-laws and husbands in health promotion and educational interventions could be a promising strategy in Nepal to promote early ANC utilization (10) . A randomized controlled trial in conducted in urban area of Nepal showed a positive effect of couple education on maternal health-care utilization (16) .
In the current analysis, the household wealth quintile showed a significant relationship with early initiation of ANC. A multicountry comparative study also has revealed non-use of maternal health care including ANC to be concentrated among poor women (17) . Women from richer households may have more autonomy, better education, and better skill and confidence to deal with service providers compared to poorer women (18) . In addition, hidden costs such as cost of transportation, cost of diagnostic and opportunity cost due to loss of wage could also be acting as barriers for timely initiation of ANC by women from poor households. Furthermore, poorer women are less likely to get permission from husband and family members to visit health facility for ANC checkup due to agricultural workload or other commitments. Similarly, experience of mistreatment in previous visits by poorer women from health-care providers could be associated with hesitation to start ANC at early stage (18, 19) . Hence, even in places where services are readily available, impoverishment can lead to delayed receipt of ANC care.
Women from Terai region of Nepal were more likely to attend early ANC. Factors such as easy access to transportation; easier access to health facilities could be facilitating factors for women to attend ANC early in Terai region of Nepal. Less distance to nearest health post from home could be a facilitating factor for early ANC visit since a study conducted in western Nepal showed positive association of ANC visit with less distance (20) . Nepal's mountain and hill region have difficult topography and women have to walk for hours if not days to reach to a health facility. Although ANC is provided through PHC-ORC clinics-community-based outreach clinics conducted once a month-these clinics are mostly nonfunctional and have very poor infrastructures often running in open space.
The educational level of women showed an apparent dose response relationship with early initiation of ANC. Educated mothers might be more likely to be well informed about benefits of ANC checkup. This finding is in line with earlier studies from Bangladesh (21) and Africa (22) . Illiterate women might have limited understanding of ANC services and their importance to ensure safe delivery (23) . Stephenson and Tsui revealed women in Uttar Pradesh, India thought pregnancy as a natural process that only warranted ANC when problems arose (11) . Since health care in Nepal is also mostly considered to be curative, pregnant women in Nepal might perceive that ANC is needed only when complications arise.
Several studies report late or inadequate utilization of ANC by adolescent mothers (22, (24) (25) (26) (27) ; however;, current study did not find an association of age with late initiation of ANC. Although, women above the age of 35 were more likely to initiate ANC late compared to adolescent mothers, the difference was not significant in multivariate analysis. Parity could be a confounder since Matthews et al found that higher order births were associated with late or inadequate ANC in Karnataka, India (26) . Researchers suggest that higher parity women may not use adequate ANC due to their increased confidence from experience of previous pregnancy and childbirth, or due to time and resource constrains caused by a larger family (28) . A study conducted in Tanzania also showed that primiparous women started ANC 3 weeks earlier in comparison to multiparous women (4) . Late initiation of ANC by older age mothers could also be due to poorer quality of care in health facility during previous pregnancy and childbirth (29) .
Similar to this study, inequalities by caste/ethnicity in utilization of ANC has been documented elsewhere and in Nepal (30, 31) . A study conducted in Kenya showed that disadvantaged ethnicities were more likely to initiate ANC late compared to advantaged ethnicities (31) . Kurdish women were less likely to use ANC services in Turkey (32) . In our study, women from madhesi other castes initiated ANC much later than other castes despite hailing from geographically accessible plain area of Nepal. Madhesi other castes are middle caste living in Nepal's southern plain region (Terai). They are economically strong but women's literacy, women empowerment, and health indicators are very poor. Gender and social inequalities are much higher in this caste (33) . This finding signals to the sociocultural barriers prevalent in Nepal's Terai region (30) .
Consistent with several studies (31, 34, 35) , current study found a link between having experienced unwanted pregnancy and late initiation of ANC. It has been reported that women want to conceal their unintended pregnancy by delaying or avoiding ANC visit (22) . Wanting to terminate pregnancy could also be another reason for delaying ANC among women experiencing unintended pregnancy. Given the lower utilization of family planning by young, rural (36) , and less educated couples in Nepal (37), increasing access to quality FP service to these groups needs to be a priority. Furthermore, stronger negative association of early initiation of ANC with unwanted pregnancy compared to mistimed pregnancy suggest to a need of increasing access to limiting methods of family planning.
The findings from this study present several policy implications. First, information on timing of first ANC and benefits of early initiation need to be delivered through media, and health workers including FCHVs. A clear and consistent message regarding pregnancy risks and importance of ANC to protect health of mother and child need to be disseminated. Women's education with emphasis on increasing health knowledge by including sexual and reproductive health topics in educational curriculum might be game changers on maternal health-care utilization. Strategies need to be developed to reach to poorer groups or more research is needed to design approaches to reach them. Different contexts (ecological regions) may require different interventions to reduce inequalities in ANC utilization. A provision of home-based care (38) might be effective to promote timely ANC among hard to reach populations. Increasing access to family planning among unreached population will reduce the likelihood of unintended pregnancy and will eventually increase the likelihood of early initiation of first ANC visit. In the light of findings from this study and previous findings (39) , it seems imperative that the strategy to incentivize four ANC and institutional delivery need improvement with better targeting.
cOnclUsiOn
Adequate and timely ANC is vital in achieving good maternal and child health outcomes in developing countries such as Nepal (40) . Our findings suggest that interventions to improve women's educational status have independent effect on early initiation of ANC. Health interventions through information, education, and communication programs adapted to local contexts can promote timely ANC checkups. Removing financial barriers among the poor from the poor region also could improve early initiation of ANC. Access to family planning services, especially limiting methods need to be increased to reduce unwanted pregnancy eventually to promote early ANC.
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